260	THE USE OF INLAND WATERS
mainland on the east. Some of these tunnels are double. In addition to
all this, two great tubular tunnels for vehicles have been driven under
the Hudson to New Jersey. If the ferries, bridges, and tunnels by which
New York overcomes the water barriers had to be built anew, they
would probably cost well toward two billion dollars. Even as it is, the
yearly interest and cost of maintenance for these facilities amount to $12
to $15 for every man, woman, and child in the city. Although New
York harbor is one of the chief causes of the city's greatness, the water
separating the different parts of the city is a most expensive hindrance.
San Francisco and the combined city of Norfolk, Portsmouth, and
Newport News in Virginia are other cities where water barriers involve
great cost and inconvenience. San Francisco is connected with Oakland
on the east and the towns to the north by two of the world's most magni-
ficent bridges. The deck of the Golden Gate Bridge, the one to the north,
is 200 feet above the water.
Inland Waterways as Carriers of Commerce
Inland waterways, including rivers, canals, and lakes, are especially
important as carriers of commerce in backward countries. China, Siberia,
and northern Brazil, for example, possess large rivers, but their railway
systems are not highly developed. Rivers are also important in advanced
countries such as Holland and Germany, where they flow through densely
populated plains. Nevertheless, in view of the cheapness of water trans-
portation, the use of inland waterways is by no means so great as would
be expected. This is because a single body of water is rarely satisfactory
in each of the qualities discussed in the following paragraphs.
(1) Depth and Breadth. These two qualities are closely connected.
In rivers both of them depend largely on volume of flow. If a river comes
from a region of heavy rainfall, it is likely to have great volume and hence
to be deep enough and broad enough for important traffic. The Amazon
is such a river. For a distance of 2,300 miles its vast volume gives it an
average depth of 120 feet and a width of 1 to 6 miles. So huge is the river
that while still beyond sight of land sailors sometimes let down buckets
and draw up fresh water from what seems to be the ocean, but is really
the enormously wide mouth of the river. Cases have actually been known
where sailors, not knowing the facts, have died of thirst when adrift on
the fresh water at the mouth of the Amazon.
The Rio Grande illustrates the opposite condition. Although half as
long as the Amazon, it is practically unused for navigation. The rainfall
of its basin is so sparse that it has little volume and slight depth. Even at
its mouth it is shallow, and higher up it sometimes runs dry. On most

